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ABSTRACT
Can imagined touch of flora and fauna (i.e., the plants and animals of the natural world)
make you more willing to support environmental protection efforts? Across seven studies, I
demonstrate that by asking consumers to imagine touching fauna, marketers can encourage
consumers to become more engaged in environmental protection efforts. This effect occurs
because imagined touch generates haptic imagery, which enhances a consumer’s emotional
attachment to fauna. I demonstrate that emotional attachment to fauna induced via imagined
touch enhances individual’s willingness to share Facebook posts, improves their willingness to
support increased fines for environment-related offenses, and increases the number of individuals
who sign up for a conservation mailing list. I also find that the effect of imagined touch on
emotional attachment extends to include flora, though only for females. The effect of haptic
imagery on emotional attachment is enhanced for individuals who are environmentally conscious
and have a greater autotelic need for touch. Furthermore, I explore the visual elements related to
color and how they help increase a consumer’s haptic imagery and consequent emotional
attachment to flora as an alternative to asking consumers to imagine touching.

vi

CHAPTER I: INTRODUCTION
Human overconsumption and unsustainable practices have put overwhelming demands
on our environment. As a result, entire species and habitats in our natural world are under threat
(Balmford and Cowling 2006). The problem of environmental degradation is well documented
by biodiversity experts who argue that consumers are losing touch with nature (Soga and Gaston
2016) and are increasingly disconnected from the natural world (Miller 2005). To help
consumers reconnect with nature and slow the threat of environmental degradation, Balmford
and Cowling (2006) and Miller (2005) have called for help from other disciplines, including the
social sciences, given “the realization that conservation is primarily not about biology but about
people and the choices they make” (Balmford and Cowling 2006, p. 692).
While this call has remained mostly unanswered (Veríssimo, 2019), Peck et al. (2020)
have made a step toward how the marketing discipline can help with environmental protection
efforts. Peck et al. (2020) show that increasing psychological ownership, or the feeling of
ownership, of public goods increases consumers’ engagement in environmental protection
efforts. For example, they show that by changing a park sign from “Welcome to the park” to
“Welcome to your park,” consumers are encouraged to feel as if they “own” the park, resulting
in an increased sense of responsibility toward the park. This increased sense of responsibility
mediates the effect of psychological ownership on environmental protection efforts, such as
picking up trash or donating money to the park.
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However, the construct of psychological ownership may not apply that well to flora and
fauna such as manatees and redwood forests. By their very nature, wildlife is not tamed, owned,
or possessed by an individual or organization, unlike a park which is maintained by a
municipality. Hence, protecting wild flora and fauna (i.e., the plants and animals of the natural
world) necessitates a slightly different approach in promoting environmental protection efforts.

The Problem of Engaging with Flora and Fauna
Research has shown that consumers who engage and interact with flora and fauna care
more for the natural environment (Hinds and Sparks 2008); however, wildlife officials are
concerned that interaction between humans and wildlife is harmful as it disrupts the wildlife’s
natural behavior and habitat. Rather than encouraging interaction, officials believe we should
focus more on traditional instruments for environmental protection such as imposing legal
restrictions (e.g., permits, licenses, prohibitions), embedding economic costs into
environmentally harmful activities (e.g., pollution fees, fines), implementing voluntary programs
(e.g., codes of conduct, associations) and improving awareness and understanding of
environment issues (e.g., education, advertising) to promote environmental protection (Hamilton
et al. 2018).
The tension between encouraging interaction for increased engagement with nature and
the potential harm of such an interaction is best illustrated at the Crystal River National Wildlife
Refuge, a protected area in Florida designated for conserving wild manatees. Wildlife officials
are worried that human touch impairs manatee behavioral patterns such as breeding, feeding, and
sheltering and have imposed fines to discourage touching. However, managers at the refuge
2

believe this interaction improves environmental protection efforts, with one of them claiming,
“...when people see the manatees and get in the water with them, in a lot of ways it changes their
lives and they’re a lot more conservation-minded” (Fears 2015).

Haptic Imagery as a Solution for Environmental Engagement and Protection
My dissertation helps wildlife officials and researchers achieve their mutual goal of
protecting wildlife from human touch while encouraging environmental protection. I draw from
research in haptics (Peck, Barger, and Webb 2013; Shu and Peck 2011) to investigate the effect
that imagined touch has on generating haptic imagery, which increases consumer emotional
attachment towards flora and fauna and subsequent environmental protection efforts.
Haptic imagery, or the “mental visualization of touch” (Peck, Barger, and Webb 2013, p.
189), has recently been established in sensory marketing as an alternative to physical touch
(Elder et al. 2017). Touch has been studied extensively in marketing for consumer products
(Peck and Childers 2003a). Touch refers to haptics, or “the active seeking and pickup of
information by the hands” (Peck and Childers 2003b, p. 36). Three distinct types of touch make
up haptics in marketing: real, digital, and imagined. The majority of work in haptics has focused
on either real touch, e.g., physically touching a product (Peck and Shu 2009; Shu and Peck 2011;
Peck and Wiggins 2006) or person (Hornik 1992) or touch with digital devices, such as
physically touching a screen (Brasel and Gips 2014; Shen, Zhang, and Krishna 2016) or feeling
vibration via a digital device (Hadi and Valenzuela 2019).
My dissertation shows that asking a consumer to imagine touching flora or fauna induces
haptic imagery and enables them to interact with a specific flora and fauna without physically
3

interfering with them. The haptic imagery generated from imagining touching results in
increased emotional attachment to fauna and, for females, flora. This increased emotional
attachment then helps increase consumers’ willingness to support environmental protection
efforts for that flora or fauna. Emotional attachment is defined as the affective commitment a
consumer feels toward a person/object (Fullerton 2003) that leads the consumer to feel strongly
connected to the person/object, so it makes the person/object irreplaceable (Thomson, MacInnis,
and Park 2005). Thus, this imagined touch to generate haptic imagery and increase emotional
attachment is an affective approach to promote environmental protection instead of the cognitive
route used by Peck et al. (2020) to improve environmental protection via a sense of ownership.
Research on real touch has typically focused on positive touch elements and objects
enjoyable to touch (e.g., a soft, fuzzy blanket). However, consumers can also touch objects
unpleasant to touch. For example, Peck and Shu (2009) show that playing with sculpting beads,
an unpleasant to touch object, leads to a dampened affective reaction and lower valuation of a
product. In the flora and fauna world, there are pleasant (e.g., redwood tree, manatee) and not-sopleasant (e.g., poison ivy, snake) flora and fauna. I focus only on emotional attachment
engendered by imagined touch of pleasant flora and fauna.
Emotional attachment comprises three dimensions: affection, connection, and passion
(Thomson, MacInnis, and Park 2005). Since I propose that emotional attachment mediates the
effect of imagined touch on environmental protection efforts, factors that influence each
dimension can be expected to moderate the effect of imagined touch on environmental protection
efforts. Peck and Childers (2003a) report that an individual’s desire to touch for sensory
enjoyment, or autotelic need for touch, can enhance the affection and passion that individuals
feel when they touch an object. I examine whether individuals with a greater autotelic need for
4

touch express greater emotional attachment and stronger environmental protection efforts.
Similarly, conservation literature suggests that consumers who are more environmentally
conscious express greater affection and passion for environmental programs (Kals, Schumacher,
and Montada 1999) and become more connected and engaged in environmental protection efforts
(Hinds and Sparks 2008).

Social Marketing
Much of the extant literature in marketing on haptic stimulation lies in the realm of
commercial marketing, where the goal is financial gain for the firm. This dissertation, however,
focuses on investigating haptic stimulation in social marketing, where the goal is positive
societal change (Kotler and Zaltman 1971). Social marketing is the use of marketing techniques
to enact social change to improve health, the environment, community involvement, financial
well-being, and prevent injury to individuals (Lee and Kotler 2019). This is distinct from
corporate social responsibility (CSR) actions such as cause-related marketing (e.g., Tsiros and
Irmak 2020), sustainable marketing (see Lunde 2018 for a review), and green marketing (e.g.,
Minton et al. 2012) which focus on both financial and social gain. Recently, marketers have
stated the importance of investigating issues of social relevance (Chandy et al. 2021). My
dissertation tackles an issue of social relevance which has received limited attention by
researchers, specifically, environmental protection of flora/fauna (conservation) (Verissimo
2019).
Social marketing presents a unique challenge to marketers (Lee and Kotler 2019). Social
marketers are often seeking to change behaviors that represent the status quo (e.g., letting their
yard turn brown in the summer to save water) or encourage behaviors that require additional
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effort on the part of the consumer with no financial benefit (e.g., taking used aerosols to a special
recycling center). In my dissertation, I propose that imagined touch is one way marketers could
overcome this challenge.

Research Overview
The rest of the dissertation is structured as follows. First, I expand the main conceptual
framework which my research is built on and present my hypotheses (see Figure 1: Main
Conceptual Model; for the full conceptual model see Appendix A: Full Conceptual Model).
Next, I present the results of seven studies (see Table 1: Overview of Studies and Findings).
In Study 1, I show that imagining touching fauna increases environmental protection
efforts. I also provide evidence that haptic imagery and emotional attachment serially mediate
the relationship of imagined touch on environmental protection efforts. In Study 2, I extend
Study 1’s results to investigate flora (i.e., redwood forest) and examine the moderating effect of
environmental consciousness and autotelic need for touch on haptic imagery’s effect on
emotional attachment. I also provide evidence that, for flora, an individual’s gender moderates
the effect of imagined touch on emotional attachment. That is, females are more likely to show
increased emotional attachment when imagining touching flora. In Study 3, I show that
imagining touching a manatee increases sharing of a real Facebook post. Also, I augment the
evidence of a positive affective response to imagined touch by using a non-survey measure of
emotion, facial expression analysis. I then quantify the value that imagined touch adds to
environment protection efforts by estimating a contingent valuation model of willingness to
support a fine to protect the manatee. In Study 4, I experimentally manipulate emotional
attachment to provide additional evidence that emotional attachment is driving the effect of
6

haptic imagery on environmental protection efforts. In Study 5, I demonstrate the effect of haptic
imagery on emotional attachment in a virtual reality environment that approximates real-life as
closely as possible. In Study 6, I show that using imagined touch in a Facebook news feed ad can
be used to encourage greater environmental protection efforts, such as joining the mailing list for
an environmental protection organization. In Study 7, I draw from sensory marketing to illustrate
how certain aspects of color can enhance haptic imagery and increase emotional attachment for
flora. Thus, managers and wildlife officials could enhance the effect of imagined touch using
certain aspects of color in lieu of asking consumers to imagine touching.

Figure 1: Main Conceptual Model
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Table 1: Overview of Studies and Findings.
Study

Study
1

Flora/
Fauna

Fauna

Study Type

Design

Key Findings

Hypothesis
Tested

Online
Experiment

Single-factor, threelevels: Imagined
Touch, No Imagined
Touch, Control

Haptic imagery and emotional attachment
serially mediate the relationship of imagined
touch on environmental protection efforts

H1,
H2A, H2B
H3,
H4A,
H4B

Autotelic need for touch moderates the effect
of imagined touch on emotional attachment.
Study
2

Study
3

Flora

Fauna

Online
Experiment

Lab
Experiment

Single-factor, threelevel: Imagined
Touch, No Imagined
Touch, Control

Fauna

Online
Experiment

Study
5

Fauna

Virtual
Reality Lab
Experiment

Study
6

Fauna

Flora

Study
7

H5, H6, H7

Gender moderates the effect of haptic
imagery.
Enhancing imagined touch increases
emotional attachment and Facebook
engagement.

Single-factor, twolevel: Imagined
Touch, No Imagined
Touch

2 x 2 Haptic Imagery
(Imagined Touch,
Control) vs.
Emotional
Attachment (Low,
Control)

Study
4

Environmental consciousness moderates the
effect of imagined touch on emotional
attachment.

Emotional attachment mediates the effect of
imagined touch on Facebook engagement.

H3

Imagined touch has a direct positive impact on
participants willingness to support fines to
protect fauna.
In the absence of emotional attachment,
imagined touch has no effect on Facebook
engagement

H4A
H4B

Single-factor, twolevel: Imagined
Touch, No Imagined
Touch

Encouraging imagined touch in a simulated
real-life environment increases emotional
attachment.

H2

Field
Experiment

Single-factor, twolevel: Imagined
Touch, Control

A Facebook ad with an imagined touch
element encourages greater environmental
protection efforts

H3

Online
Experiment

2 x 2: Color-Value
(High, Low) vs.
Color-Saturation
(High, Low)

Color-value, but not color-saturation, increases
emotional attachment through haptic imagery.

H8A, H8B,
H9A,
H9B
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CHAPTER TWO: THEORETICAL DEVELOPMENT
Construal
I draw on construal level theory to demonstrate that the haptic imagery generated from
imagined touch improves emotional attachment to flora/fauna by reducing the psychological
distance between a consumer and the flora/fauna they imagine touching. Psychological distance
is the separation between one’s self and a particular object, either in time (temporal distance), in
space (spatial distance), in social (social distance), or in probability of existence (probabilistic
distance) (Trope and Liberman 2010). As the distance between one’s self and an object grows
larger (i.e., more distal), they result in more abstract, less detailed thoughts, while closer
distances (i.e., more proximal) result in more concrete, detailed thoughts (Trope and Liberman
2010). Environmental protection focuses on preserving the future, a distal event, and is
inherently abstract and less detailed in consumers’ minds (Tangari, Burton, and Smith 2015).
When consumers perceive an event such as global warming or the extinction of a species, they
view it more abstractly rather than considering the specific details of that event.
Due to increased psychological distance, an abstract view of environmental events causes
consumers to be less engaged in preventing a future adverse event (Uzzell 2000). One way that
marketers have addressed consumers’ inaction is through a cognitive, or logical, approach by
increasing their feeling of control over an event through an immersive virtual experience (Ahn,
Bailenson, and Park 2014) or increasing the perceived responsibility consumers have over a
particular area such as a lake or park (Peck et al. 2020). Wildlife officials frequently use this
cognitive approach to encourage environmental protection (e.g., imposing legal restrictions,
9

embedding economic costs into environmentally harmful activities, implementing voluntary
programs, improving awareness and understanding of environmental issues through education
and advertising) (Hamilton et al. 2018).

Haptic Imagery
With haptics, marketers and wildlife officials can take an alternative affective approach,
or appeal to consumers’ internal emotions, to encourage environmental protection. In sensory
marketing, touch and taste are experiences that happen proximal to the self, while sound and
vision are generally more distal experiences with smell falling in-between these senses with
proximal and distal characteristics (Elder et al. 2017). Similarly, when consumers imagine
touching a flora/fauna, I expect them to generate haptic imagery and that this haptic imagery will
reduce the psychological distance between the self and that flora/fauna, making consumers feel
psychologically closer. Thus, imagined touch will generate haptic imagery which will help to
create a closeness that counteracts the distal nature of thinking about environmental protection
(Tangari, Burton, and Smith 2015).
H1: Imagined touch will increase haptic imagery.

Haptic Imagery’s Effect on Emotional Attachment
Besides haptic imagery creating a closeness between the consumer and target flora/fauna,
a positive nature experience may help engender positive feelings. While interactions with nature
can also be negative (e.g., stepping on a snake), I focus only on positive experiences with nature
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in this study. In conservation literature, it is well established that real, positive experiences with
nature create positive feelings toward nature that grow stronger when individuals experience
nature (Kals, Schumacher, and Montada 1999). These positive feelings, coupled with the
closeness induced by haptic imagery, could be expected to engender emotional bonding with the
flora/fauna.
In marketing literature, it has been shown that consumers who interact with positive
touch elements, such as a piece of soft fabric, show an enhanced affective response simply
because they enjoy the sensory interaction (Peck and Wiggins 2006). In Jin (2011), consumers
who experience positive digital touch feedback (i.e., vibration) via a steering wheel while test
driving a virtual car express greater emotional bonding between themselves and the car brand
due to the increased psychological closeness that touch affords. Thus, evidence suggests that a
positive imagined sensory experience with nature will engender emotional bonding and create an
emotional attachment between the consumer and the flora/fauna in an imagined sensory
experience. I propose that emotional attachment will increase through the combination of
increased closeness and positive sensory experience created by the haptic imagery generated
from imagined touch.
H2A: Imagined touch will increase emotional attachment toward flora and fauna.
H2B: Imagined touch will increase emotional attachment toward flora and fauna through
haptic imagery.
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Haptic Imagery’s Effect on Environmental Protection Efforts
In conservation literature, researchers have found that creating a connection between an
individual and nature is vital to encouraging consumers to engage in pro-environmental
behaviors (Soga and Gaston 2016; Hinds and Sparks 2008). For example, consumers who
engage with nature (Scott, Amel, and Manning 2014) or take an environmental education course
(Lieflander et al. 2013) express greater levels of connectedness to nature and greater proenvironmental behaviors (Soga and Gaston 2016).
Similarly, consumers who become emotionally attached to a brand are more likely to
become more committed to that brand (cf. Loureiro, Ruediger, and Demetris 2012). A consumer
emotionally attached to an object or person is likely to view that object or person as irreplaceable
and be more willing to sacrifice to keep or protect that object/person (Thomson, MacInnis, and
Park 2005). With flora and fauna, an emotionally attached consumer may engage in
environmental protection efforts to ensure a positive outcome for the specific flora/fauna they are
emotionally attached to. Consumers who exhibit a greater emotional affinity, or love, for nature
are more willing to sign public petitions that promote nature protective measures such as stricter
laws to protect flora and fauna (Kals, Schumacher, and Montada 1999). Children who grew up in
rural environments express greater affective connections to nature and show improved proenvironmental behaviors (Hinds and Sparks 2008). Thus, improved emotional attachment to
flora/fauna created via the haptic imagery generated from imagined touch will increase
consumers' environmental protection efforts.
H3: Imagined touch will increase environmental protection efforts toward flora and fauna.
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H4A: Imagined touch will increase environmental protection efforts through increased
emotional attachment.
H4B: Haptic imagery and emotional attachment will serially mediate the relationship between
imagined touch and environmental protection efforts.
Emotional attachment is comprised of affection, connection, and passion (Thomson,
MacInnis, and Park 2005). Accordingly, factors that affect the level of affection, connection, and
passion of individuals can be expected to moderate the influence of haptic imagery on emotional
attachment and consequent pro-environment behaviors. A consumers’ pro-environmental
orientation, or environmental consciousness (Dunlap 2008), will influence the extent to which a
consumer cares about the flora/fauna they are asked to imagine touching. Environmentally
conscious consumers can be expected to display more emotional attachment and greater proenvironment behaviors because of their greater passion for the environment. Similarly,
consumers with a greater autotelic need for touch (Peck and Childers 2003a) will experience
greater connection because of the enhanced influence of touch in their judgment and decision
making. When consumers are predisposed to enjoy the touch experience, I expect consumers to
feel more passion and affection when asked to imagine touching. Finally, females are more likely
to express altruistic behaviors and care for others (Dietz, Kalof and Stern 2002). I expect that
females will show greater emotional attachment than males when asked to imagine touching.
Thus, the three individual difference variables of environment consciousness, autotelic need for
touch, and gender can be expected to moderate the effect of imagined touch on emotional
attachment.
In contrast to the above individual variables, the color characteristics of the visual sense
can influence the strength of haptic imagery on emotional attachment. For example, color-value
13

(brightness/sharpness of an image) and color-saturation (color depth) of the visual sense could
enhance the influence of haptic imagery on emotional attachment by making the details of the
flora/fauna (e.g., texture) more visible, thus enhancing the haptic imagery that consumers
experience. In the following sections, I discuss each of the moderating factors in more detail.

Need for Touch as a Moderator of Imagined Touch’s Effect on Emotional Attachment
Consumer purchases are often influenced not only by the characteristics of the product
they are buying, but also the experience with that product (Holbrook and Hirschman 1982). Need
for touch is a construct that captures consumers’ intrinsic desire to experience a product through
touch (Peck and Childers 2003a). Peck and Johnson (2011, p.224) define need for touch as “a
preference for the extraction and utilization of information obtained through the touch or the
haptic system.” When consumers do not have a high need for touch, they are less affected by
haptic touch (Peck and Childers 2003b). When consumers with a high need for touch cannot
touch, they exhibit more frustration with the purchase experience (Peck and Childers 2003a).
The literature on haptic touch has isolated two distinct dimensions of need for touch,
instrumental and autotelic. Instrumental need for touch is an “outcome-directed touch” where the
goal is to acquire information while autotelic need for touch is a “hedonic-oriented response” to
seek out sensory stimulation and enjoyment (Peck and Childers 2003b). In my research, I am
interested specifically in the influence of imagined touch on affective processing. Hence, I focus
on the influence of autotelic need for touch as a moderator of imagined touch and emotional
attachment. I expect individuals high in autotelic need for touch will exhibit stronger emotional
attachment to the flora/fauna when asked to imagine touching because of improved haptic
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imagery. Conversely, consumers who exhibit lower autotelic need for touch will show lower
levels of emotional attachment when asked to imagine touching flora and fauna.
H5: Autotelic need for touch will positively impact the relationship between imagined touch and
emotional attachment. The greater the autotelic need for touch, the more positive the impact
of imagined touch on emotional attachment.

Environmental Consciousness as a Moderator of Imagined Touch’s Effect on Emotional
Attachment
Environmental consciousness is a widely used measure of pro-environmental orientation
(Dunlap 2008). When consumers are not environmentally conscious, they are less likely to
demonstrate pro-environmental behaviors until they feel they have a high quality of life
(Ozdamar and Atik 2015) or their actions will directly improve their quality of life and wellbeing (Bahl et al. 2016). Consumers who do not know how their actions may improve their
quality of life will choose not to express pro-environmental behaviors (Yang, Lin, and Liu 2017).
I expect that consumers who are less environmentally conscious will care less about the
flora/fauna they are asked to imagine touching and experience less connection to that flora/fauna,
reducing their emotional attachment. In contrast, consumers who are more environmentally
conscious will be more likely to show this connection and exhibit signs of passion and affection,
thus increasing their emotional attachment to flora/fauna when asked to imagine touching.
H6: Environmental consciousness will have a positive impact on the relationship between
imagined touch and emotional attachment. The greater an individual's environmental
consciousness, the more positively their emotional attachment will be increased by imagined
touch.
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Gender as a Moderator of Imagined Touch’s Effect on Emotional Attachment
In environmental literature, females are known to be more likely to engage in pro
environmental behaviors (Cottrell 2003). Brough et al. (2016) found that this may be the case
because females “being green” is seen as a feminine trait and gender-identity maintenance drives
females to act more green and men to act less green as a way to maintain their gender identity as
masculine or feminine. More traditional views of gender postulate that women express more
positive environmental attitudes than men and are more likely to engage with pro environmental
activities (Zelezny et al. 2000) because women are often the caregivers in a society. As a
caregiver, they are also more likely to exhibit caring behaviors that extend to the environment. In
fact, in a study to investigate the effect of gender on environmentalism, Dietz, Kalof and Stern
(2002) found that females are more altruistic than males. They note that the effect of gender on
altruism is expected due to the traditional gender role and stereotypical behavior of females
caring more for others. In my research, I postulate that emotional attachment will increase
through the combination of increased closeness and positive sensory experience created by the
haptic imagery generated from imagined touch. I expect that for females, this increased closeness
and positive sensory experience will more positively increase emotional attachment for the flora
and fauna due to the increased caring behaviors and altruism exhibited by females.
H7: Gender will moderate the relationship between imagined touch and emotional attachment.
Females will show more positive emotional attachment than males.

Color and its Enhancement of Haptic Imagery
Color is a characteristic of the visual sense that has been shown to influence other
sensory experiences (Biswas 2016). In this section, I explore whether color can be used to
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enhance haptic imagery. Color has four dimensions: (1) hue, (2) chroma, (3) saturation, and (4)
value (Gorn et al., 1997). Hue refers to the color itself (e.g., red, green, blue, etc.), which is
different wavelengths of light. Chroma refers to the hue’s purity, often called shininess. A shiny
object will have a greater chroma than one that appears to have a matte color. Saturation,
henceforth written as color-saturation, is the intensity of the color itself. Objects with low colorsaturation will appear as black/white, while high color-saturation will result in a colorful object.
Value, henceforth written as color-value, is the degree of darkness or lightness of color and is
related to the sharpness of an image. A low color-value will appear more ‘blackish’ while a high
color-value will appear more ‘whitish’.
I expect that increases in both color-saturation and color-value will enhance the
flora/fauna's visual texture, thus enriching a consumer's haptic imagery. Specifically, increases to
color-saturation will enhance the intensity of flora/fauna's color, while increases to color-value
will enhance the amount of light highlighting the flora/fauna’s haptic textures. However, I do not
focus on hue or chroma due to their unique effects that make flora/fauna appear unnatural. For
example, a red hue applied as an overlay to an online image or video containing flora or fauna
will make the entire image red, making it look unnatural (see Appendix B: Hue Overlay
Sample). Second, changing an image or video’s chroma will cause the flora/fauna to have a
glossy (high chroma) or matte (low chroma) effect, again, making the flora/fauna appear
unnatural.
Color-saturation directly increases the intensity of color in an image. An image with high
color-saturation will have vibrant colors, while an image with low color-saturation will have
dim, pale colors (Ellen and Bone 1991; Marks 1995). I expect vibrant colors to enhance the
visibility of the flora/fauna’s haptic texture by drawing the consumers' attention to the image. A
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consumer paying closer attention to the image will then experience greater haptic imagery. On
the other hand, color-value directly increases an image's brightness, making it either darker or
brighter. In a dark image, an image's haptic texture is more difficult to see since the image's
details are obscured by darkness in the image. However, in a brighter image, an image's haptic
texture is easier to see since light highlights its details. I expect the stimuli in the brighter image
to be easier to process. When stimuli are easier to process, they receive greater attention from the
brain (Kisielius and Sternthal 1986), and the consumer is more likely to focus on that specific
stimuli. I expect consumers to experience greater haptic imagery in the high color-value
condition because the haptic properties of that image are more fluently processed. This enhanced
haptic imagery will foster greater closeness to the flora/fauna in the visual image and result in
improved emotional attachment of flora and fauna.
H8A: Increased color-value will increase haptic imagery.
H8B: Increased color-saturation will increase haptic imagery.
H9A: Increased color-value will increase emotional attachment through increased haptic imagery.
H9B: Increased color-saturation will increase emotional attachment through increased haptic
imagery.
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CHAPTER THREE: EMPIRICAL TESTING

Study 1: Imagined Touch’s Effect on Environmental Protection Efforts
Purpose, Design, and Participants. The purpose of Study 1 is to show the impact of
imagined touch on environmental protection efforts with fauna and explore the role that
emotional attachment plays in driving this engagement. Study 1 is a one-factor between-subject
experiment with one manipulated condition (imagined touch: imagined touch, no imagined
touch, control). I use a control condition in addition to a no imagined touch condition because
prior research in environmental protection (Weinstein, Przybylski, and Ryan 2009) and
advertising (Hartmann and Apaolaza-Ibáñez 2011) literature suggests that consumers might
exhibit increased emotional attachment by merely showing a positive visual aid of a nature
scene. Using a control condition allows me to rule out this potential explanation and provide
evidence that imagined touch is driving emotional attachment. I collected data for Study 1
online using Mturk. One hundred and seventy participants (55% female) completed the study.
Procedure. Participants were told, “In this study, we will show you an image of an
American Bison to test your ability to memorize details. Before we start, read the following
statement to learn more about the American Bison. Please read this statement carefully as we
will ask you questions related to what you read.” Next, the participants read a statement with
facts about the American Bison. After reading the statement, participants answered an attention
check question, “True or False: The American Bison nearly became extinct by a combination of
commercial hunting and slaughter in the 19th century.” Next, they were randomly assigned to
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three manipulated conditions (imagined touch, no imagined touch, control) where they viewed an
image of an American Bison for thirty seconds (See Figure 2: American Bison Image). In the
imagined touch condition, participants were told, “In order to test the memory of consumers, we
would like you to review this image for 30 seconds. While viewing the image, imagine touching
the soft, smooth fur of the American Bison.” In the no imagined touch condition, participants
were told, “In order to test the memory of consumers, we would like you to review this image for
30 seconds. While viewing the image, do not imagine touching the American Bison.” Finally, in
the Control condition, participants were told, “In order to test the memory of consumers, we
would like you to review this image for 30 seconds.”

Figure 2: American Bison Image
After watching the video, participants in the imagined touch condition were asked to
complete a writing task, “Think about how the American Bison felt when you imagined touching
them while viewing the image. Please describe how the American Bison felt to the touch.” In
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both the no imagined touch and control conditions, participants were told, “Please write what
you remember about the image.”
After participants completed the manipulation task, they answered the dependent
variables to measure environmental protection efforts: Facebook engagement and willingness to
donate. They were told to review a Facebook post about the American Bison (see Figure 3:
American Bison Facebook Post) and asked their likelihood to like, comment, or share the post,
“Please indicate the likelihood that you would take the following actions on this Facebook post
(from 1=not at all likely, to 7=extremely likely). Facebook engagement is measured by taking
the mean of a participant’s likelihood to like, comment, and share a Facebook post.

Figure 3: American Bison Facebook Post
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Next, I assessed their willingness to donate by adapting a sliding scale from Peck et al.
(2020), “If you were asked to support The American Bison Conservatory, an organization
dedicated to protecting and restoring the American Bison natural habitat, how much would you
be willing to donate (in dollars) today (from $0 to $100)?”
Next, they answered a three item questionnaire that measured their emotional attachment
towards the American Bison. The emotional attachment scale is constructed from research in
brand attachment (Thomson, MacInnis, and Park 2005; Park et al. 2010) and service marketing
literature (Fullerton 2003) and includes items like “I feel emotionally attached to American
Bison” and “I feel connected to American Bison” (see Appendix C: Emotional Attachment
Scale). Next, participants completed an additional attention check and then completed a threeitem haptic imagery measure adapted from Elder et al. (2017) on the extent of haptic imagery
(see Appendix D: Haptic Imagery Scale). Finally, participants were asked to answer
demographic questions such as gender, age, race, and education.
Results and Discussion. Seventeen participants (10%) failed at least one of the attention
checks and were removed from the data analysis. Of the 170 participants who took the study, 153
participants remain. In support of H1, a one-way analysis of the haptic imagery by imagined
touch condition (imagined touch, no imagined touch, control) reveals a successful generation of
haptic imagery by imagined touch. Results indicate a significant difference between imagined
touch and no imagined touch (Mimagined_touch=5.48, Mno_imagined_touch=3.36, p<0.001), a significant
difference between imagined touch and the control condition (Mimagined_touch=5.48, Mcontrol=3.29,
p<0.001), and a nonsignificant difference between the no imagined touch and control condition
(Mno_imagined_touch=3.36, Mcontrol=3.29, p=0.84).
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Figure 4: Effect of Imagined Touch on Haptic Imagery
To test H2A, I ran a one-way ANOVA on emotional attachment against the three
imagined touch conditions: imagined touch, no imagined touch, control. The overall F-test is
significant (Mimagined_touch=3.5, Mno_imagined_touch =2.8, Mcontrol=2.6, p<.05). Dunnett’s multiple
comparisons to compare means against a control group reveals a significant difference between
the imagined touch and control condition (t=2.65, 95% CI = [0.134, 1.578]), but no significant
difference between the no imagined touch and control condition (t=0.42, 95% CI = [-0.585,
0.859]).

Figure 5: Effect of Imagined Touch on Emotional Attachment
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To evaluate mediation and test H2B, I used bootstrap mediation analyses (PROCESS
Model 4, Hayes 2017) on the imagined touch and control condition and found an indirect
imagined touch effect through haptic imagery to emotional attachment (β = .29, SE = .13, 95%
CI = [.0653, .5739]), suggesting that imagined touch, compared to a control condition, promotes
greater emotional attachment through increased haptic imagery. A nonsignificant direct effect
(p=.54) suggests full mediation.

Figure 6: Mediation of Imagined Touch on Emotional Attachment by Haptic Imagery
To test H3, I ran a one-way ANOVA on Facebook engagement against the three imagined
touch conditions: imagined touch, no imagined touch, control. The overall F-test is significant
(Mimagined_touch=3.5, Mno_imagined_touch =2.9, Mcontrol=2.8, p<.05). Dunnett’s multiple comparisons to
compare means against a control group reveals a significant difference between the imagined
touch and control condition (t=2.33, 95% CI = [0.028, 1.371]), but no significant difference
between the no imagined touch and control condition (t=0.13, 95% CI = [-0.632, 0.710]).
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Figure 7: Effect of Imagined Touch on Facebook Engagement
A one-way ANOVA on donation against the three imagined touch conditions: imagined
touch, no imagined touch, control is not significant (Mimagined_touch=13.8, Mno_imagined_touch =13.3,
Mcontrol=15.5, p=.84). An analysis of demographics shows that none are significant except age,
which shows that the older the participant, the greater Facebook engagement (β= 0.03, t(151) =
2.44, p<.05) and emotional attachment (β= 0.04, t(151) = 2.93, p<.01) they expressed.
Table 2: Means and Standard Deviations for Study 1
Control
Haptic Imagery

No Imagined Touch Imagined Touch

3.3 (1.8)

3.4 (1.7)

5.5 (1.3)

Emotional Attachment 2.6 (1.6)

2.8 (1.6)

3.5 (1.7)

Facebook Engagement 2.8 (1.6)

2.9 (1.4)

3.5 (1.6)

13.3 (17.1)

13.8 (18.5)

Donation

15.5 (23.3)
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To evaluate mediation and test H4A, I used bootstrap mediation analyses (PROCESS
Model 4, Hayes 2017) on the imagined touch and control condition and found an indirect
imagined touch effect through emotional attachment to Facebook engagement (β = .25, SE = .10,
95% CI = [.0510, .4636]), suggesting that imagined touch, compared to a control condition,
promotes greater Facebook engagement through increased emotional attachment. A
nonsignificant direct effect (p=.51) suggests full mediation.

Figure 8: Mediation of Imagined Touch on Facebook Engagement
To evaluate serial mediation and test H4B, I used bootstrap mediation analyses
(PROCESS Model 6, Hayes 2017) on the imagined touch and control condition and found an
indirect imagined touch effect through haptic imagery and emotional attachment to Facebook
engagement (β = .18, SE = .08, 95% CI = [.0358, .3627]), suggesting that imagined touch,
compared to a control condition, promotes greater Facebook engagement through increased
haptic imagery and subsequently, emotional attachment. A nonsignificant direct effect (p=.86)
suggests full mediation.
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Figure 9: Serial Mediation of Imagined Touch on Facebook Engagement
The results of Study 1 support my hypotheses that imagined touch increases both haptic
imagery and emotional attachment. Furthermore, imagined touch also increases Facebook
engagement through haptic imagery and emotional attachment. While imagined touch did not
show an increase in intended donation amount, this result is not surprising. Participants who are
completing studies online in exchange for a small compensation fee may not have the means
and/or desire to ‘donate’ to a cause. As such, it is not surprising to see no difference in intended
donation amount. In general, Study 1 provides evidence to support my hypothesis that imagined
touch can increase environmental protection efforts toward fauna. Finally, there was no gender
interaction effect in Study 1, providing evidence that for fauna, gender may not moderate the
effect of imagined touch on emotional attachment.
One limitation to Study 1 is that it could be the case that haptic imagery only improves
emotional attachment to fauna and not to flora. Faunae have an inherent “liveliness” to them in
that participants may also imagine the fauna responding to their imagined touch. In contrast,
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flora are static living beings and rarely respond to human touch. Hence, in Study 2, I ask
participants to imagine touching a redwood tree to see if haptic imagery helps improve emotional
attachment for flora. Further, I use a video instead of an image to evaluate the effect of imagined
touch in an additional modality. Finally, in Study 2, I measure participants’ autotelic need for
touch and environmental consciousness and examine whether these moderate the relationship
between haptic imagery and emotional attachment.

Study 2: Moderators – Need for Touch and Environmental Consciousness
Purpose, Design, and Participants. Study 2 was conducted online using Mturk. Three
hundred and one participants (43% female) completed the survey. The study is a one-factor
between-subject experiment with three levels of imagined touch (imagined touch, no imagined
touch, control). In the imagined touch condition, I ask consumers to imagine touching the
redwood trees while watching a video. In the no imagined touch condition, I ask consumers to
remember a number while watching the video to reduce processing capabilities and inhibit
spontaneous haptic imagery (see Shiv and Fedorikhin 1999 on reducing processing resources). In
the control condition, the consumer is not given a task while watching the video.
Procedure. Overall, Study 2 is like Study 1 with minor changes made to reflect the
switch to flora and the use of a video instead of a still image. Participants were told, “For the
next few pages you will be shown an experience with nature and asked to complete a task related
to the experience. Please read the instructions carefully and complete the task.” Next, they were
randomly assigned to the three manipulated conditions (imagined touch, no imagined touch,
control). In all three conditions, the participants were asked to watch a video with no sound. I
removed sound from the video to eliminate any effect of sound on mood. “On the next page you
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will watch a silent video of the Redwood Forest.” In the imagined touch condition, participants
were told, “Please imagine touching the redwood trees while watching the video. After watching
the video you will be asked to complete a short writing task on this experience to consider how a
redwood tree feels.” To improve data quality because I used online Mturk participants, I
embedded multiple attention checks in the survey.
In the no imagined touch condition, I assigned participants to a memorization task to
reduce processing resources and inhibit spontaneous haptic imagery while watching the video.
Participants were told “After watching the video you will be asked to complete a number
recognition task. While the video is playing, you will be asked to remember a sequence of
numbers. Before watching the video, you will have 10 seconds to view the sequence of numbers
to remember. Please try your best to remember as much of the sequence as possible. Please use
only your memory.” The number was displayed as “46-31-68-37”. In the control condition, there
is no task to imagine touching nor remember a number. By asking consumers to watch the video
with no special instructions, I am able to evaluate the effect of a positive nature image on
emotional attachment.
Next, participants watched a nineteen-second video of trees in the redwood forest. In the
imagined touch condition, after watching the video, participants were told, “Put yourself into the
environment where the Redwood trees exist. A Redwood tree stands before you and you have
extended a hand to touch the tree. How does the tree feel, in terms of physical touch? Write 2550 words about how you and the Redwood trees interact. If you are unsure, write your response
based on what you saw in the video.” In the no imagined touch condition, participants were
asked “Please enter the sequence of numbers you remember.” In the control condition
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participants were not given any post-video task and proceeded directly to the dependent
variables.
After completing the manipulation task, participants took a six-item emotional
attachment survey, similar to the one used in Study 1 (see Appendix C: Emotional Attachment
Scale). In addition, they answered a single item haptic imagery measure “To what extent did you
imagine touching the redwood tree (from 1=not at all, to 7=to a great extent)?” Next, participants
were asked to fill out the environmental consciousness scale (Dunlap and Van Liere 1978) and
need for touch scale (Peck and Childers 2003a) (see Appendix E: Environmental Consciousness
Scale and Appendix F: Need For Touch Scale for additional details). Finally, participants were
asked to answer the same demographic questions from Study 1.
Results and Discussion. Sixty-six participants (22%) failed at least one of the attention
checks and were removed from the data analysis. Of the 301 participants who took the study, 235
participants remain. In support of H1, a one-way analysis of the haptic imagery measure by
imagined touch condition (imagined touch, no imagined touch, control) reveals a successful
generation of haptic imagery. Results indicate a significant difference between imagined touch
and no imagined touch (Mimagined_touch=6.53, Mno_imagined_touch=4.20, p<0.001), a significant
difference between imagined touch and the control condition (Mimagined_touch=6.53, Mcontrol=5.04,
p<0.001), and a significant difference between the no imagined touch and control condition
(Mno_imagined_touch=4.20, Mcontrol=5.04, p<0.01).
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Figure 10: Effect of Imagined Touch on Emotional Attachment in Study 2
To retest H2A with Flora, I ran a one-way ANOVA on emotional attachment against the
three haptic imagery conditions: imagined touch, no imagined touch, control. The overall F-test
is not significant (Mimagined_touch=4.96, Mno_imagined_touch =4.56, Mcontrol=4.77, p=.31).
Table 3: Means and Standard Deviations for Study 2
No Imagined
Control
Imagined Touch
Touch
Haptic Imagery

5.0 (1.9)

4.2 (2.1)

6.5 (0.7)

Emotional
Attachment

4.8 (1.6)

4.6 (1.5)

5.0 (1.6)

Next, I examined demographic differences to see if there were subsets where haptic
imagery made a difference to the level of emotional attachment to flora. An analysis by gender
reveals an interaction between gender and haptic imagery (p<.05), indicating that gender
moderates the effect of haptic imagery on emotional attachment. For females, a one-way analysis
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of emotional attachment by imagined touch (imagined touch, no touch, control) reveals a
significant difference between imagined touch and no imagined touch (Mimagined_touch=5.44,
Mno_imagined_touch=4.39, p<0.01), a significant difference between imagined touch and the control
condition (Mimagined_touch=5.44, Mcontrol=4.60, p<0.05), and a non-significant difference between
the no imagined touch and control condition (Mno_imagined_touch=4.39, Mcontrol=4.60, p=0.54). For
males, there is no significant difference between imagined touch and no imagined touch
(Mimagined_touch=4.47, Mno_imagined_touch=4.70, p=0.54), no significant difference between imagined
touch and the control condition (Mimagined_touch=4.47, Mcontrol=4.94, p=0.19), and no significant
difference between the no imagined touch and control condition (Mno_imagined_touch=4.70,
Mcontrol=4.94, p=0.44). These results support H7, my hypothesis that gender moderates the
relationship of imagined touch on emotional attachment such that females show more positive
emotional attachment than males. Based on the non-significant interaction of gender in Study 1
with fauna, it may be the case that gender moderates the relationship of imagined touch on
emotional attachment only for flora and not for fauna.

Figure 11: Gender and Imagined Touch Interaction Effect
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Next, I evaluated the moderation effect of autotelic need for touch and environmental
consciousness separately. To test H5 (the moderating effect of autotelic need for touch), I used
PROCESS Model 1 (Hayes 2017). The results indicate that the level of autotelic need for touch
has a marginally significant interaction with imagined touch such that the greater an individual’s
autotelic need for touch, the greater their emotional attachment will be when imagining touching
compared to a control (b=.26, t=1.8, p=.08). The same interaction when comparing imagined
touch to the no imagined touch is significant (b=.18, t=2.4, p=.02).

Figure 12: Moderation Results in Study 2
To test H6 (the moderating effect of environmental consciousness), I used PROCESS
Model 1 (Hayes 2017). The results indicate that the level of environmental consciousness has an
interaction with imagined touch such that the greater an individual’s environmental
consciousness, the greater their emotional attachment will be when imagining touching
compared to a control (b=.65, t= 2.07, p=.04). The same interaction when comparing imagined
touch to the no imagined touch condition is not significant (b=.25, t=1.5, p=.14).
I have provided online empirical evidence that, for fauna, imagined touch promotes
greater environmental protection efforts through increased haptic imagery and, subsequently,
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emotional attachment. I also provide evidence that for females, the effect of imagined touch can
be extended to flora. In Study 3, I provide additional managerial relevant evidence that imagined
touch can improve environmental protection efforts and emotional attachment. First, in
environmental economics, contingent valuation is an estimation task frequently employed by
managers in the study of public goods (Mitchell and Carson 1989). In Study 3, I estimate a
contingent valuation model of willingness to support a fine to gauge the additional support that
imagined touch engenders. Further, I ask students to like, comment, or share a real Facebook
post instead of indicating their likelihood to do so. Finally, I use facial expression technology to
evaluate a non-survey measure of affective response, providing additional evidence that
imagined touch engenders a positive affective response.

Study 3: Imagined Touch and Environmental Protection Efforts
Purpose, Design, and Participants. The purpose of Study 3 is to provide evidence that
imagined touch can improve environmental protection efforts and emotional attachment in more
managerially relevant scenarios. In Study 3, I show the impact of imagined touch on Facebook
liking, commenting, and sharing. I investigate the affective response to imagined touch using a
non-survey measure of emotion, facial expression analysis. Finally, I determine the value that
imagined touch adds to fauna (a non-market good) by estimating a contingent valuation model of
willingness to support a fine (see Appendix G: Contingent Valuation Model). Further, I use a
different fauna in Study 3, a manatee, to extend the external validity of the imagined touch
effect. Study 3 is a one-factor between-subject experiment with one manipulated condition
(imagined touch: imagined touch, no imagined touch). I collected data for Study 3 in a lab at a
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large southeastern university over two consecutive weeks. One hundred and twenty-four student
participants (61% female) participated in the study.
Procedure. After participants gave consent, they were told, “For the next few pages you
will be shown an experience with nature and asked to complete a task related to the experience.
Please read the instructions carefully and complete the task.” Next, they were randomly assigned
to one of two manipulated conditions (imagined touch: imagined touch, no imagined touch). In
both conditions, the participants were told “A manatee is a marine mammal native to Florida.
Their numbers are limited. You will see a manatee in its natural environment on the next page.”
In the imagined touch condition, participants were told “As the manatee approaches you,
imagine REACHING OUT and PETTING/TOUCHING the manatee.”
In the no imagined touch condition, I assigned participants to a memorization task to
reduce processing resources and inhibit spontaneous haptic imagery (see Shiv and Fedorikhin
1999 on reducing processing resources). For this task, participants were given ten seconds to
memorize an eight-digit number and were told, “After watching the video you will be asked to
complete a number recognition task. While the video is playing, you will be asked to remember a
sequence of numbers. Before watching the video, you will have 10 seconds to view the sequence
of numbers to remember. Please try your best to remember as much of the sequence as possible.
Please use only your memory.” On the next screen, participants are shown the 8-digit number
“46-31-68-37” for 10 seconds.
Next, participants watched a nineteen-second video of manatees swimming underwater.
As they watched the video, facial expression analysis was captured using iMotions software and
a webcam. Marketing researchers have recently used this technology to estimate unconscious
affective responses. For example, Hamelin et al. (2020) measure the affective response to
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different persuasive storytelling techniques in advertising using iMotions. Similarly, Smith and
Rose (2020) use facial expression analysis to measure unconscious affective responses to smileyface emojis used in digital service messages.
After watching the video, participants in the imagined touch condition were asked to
complete a writing task “Please reflect on your touch experience and write in about 25-50 words
how the manatee feels in terms of physical touch?” In the no imagined touch condition,
participants were told, “Please enter the sequence of numbers you remember.” After participants
completed the manipulation task, they answered the same emotional attachment and haptic
imagery questionnaire used in Study 2.
Participants were then presented a double-bounded dichotomous choice contingent
valuation survey to estimate their willingness to support a fine to protect the manatee. Contingent
valuation tasks are frequently employed in the study of public goods in environmental economics
literature (Mitchell and Carson 1989), and in marketing, have been used to evaluate consumers’
willingness to pay for different product attributes (Cameron and James 1987) and consumers’
willingness to pirate digital music (Sinha and Mandel 2008). The contingent valuation method is
used when consumers are asked to evaluate the worth of a non-market good for which there is no
explicit price (Alberini and Cooper 2000). In my context, I use the contingent valuation to
estimate the non-market good of the value of protecting the manatee under the imagined touch
and no imagined touch condition. I employ the double-bounded dichotomous choice method as
Mitchell and Carson (1989) identify it as more accurate than single-bounded and open-ended
contingent valuation methods.
To evaluate a participant’s willingness to support a fine to protect the manatee,
participants were initially asked, “In order to protect the manatee, officials have suggested
36

implementing a fine for individuals who touch a manatee. Would you support a fine of $(initial
bid) to protect the manatee?” with the answer choices, “Yes” or “No”. The level of the fine
presented to each participant was randomized to one of five bid sets (see Table 4: Willingness to
Support a Fine Bid Table). If the participant answers yes, the next question increases the bid
price. If instead, they answer no, the next question decreases the bid price. In the follow-up
question, they are asked again, “Would you support a fine of $(follow up bid) to protect the
manatee?”
Table 4: Willingness to Support a Fine Bid Table
Bid amount

a

b

c

d

e

Initial question bid

100

250

500

750

1000

Follow up question if “No”

50

100

250

500

750

Follow up question if “Yes”

250

500

750

1000

1250

After completing the contingent valuation survey, participants were shown a Facebook
post about protecting the manatee (see Figure 13: Real Manatee Facebook Post) and asked, “If
you have a Facebook account, please indicate which of the actions you would take: like,
comment, share (select all that apply)” (every student answered this question, indicating they all
have Facebook accounts). Finally, participants were asked to answer demographic questions.
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Figure 13: Real Manatee Facebook Post
Results and Discussion. I found that the results, in additional support of H1, indicate
successful generation of haptic imagery with the imagined touch condition showing greater
perceived levels of imagining touching than the no imagined touch condition
(Mimagined_touch=4.95, Mno_imagined_touch=3.13, p<0.001).
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Figure 14: Effect of Imagined Touch on Haptic Imagery in Study 3
To retest H2A, I ran a one-way ANOVA on emotional attachment against the two
imagined touch conditions: imagined touch, no imagined touch. Results reveal a significant
effect of imagined touch on emotional attachment (Mimagined_touch=4.71, Mno_imagined_touch=4.00,
p<0.01).

Figure 15: Effect of Imagined Touch on Emotional Attachment in Study 3
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An analysis of demographics shows that none are significant except age, which shows that the
older the participant, the greater emotional attachment they expressed (β= 0.09, t(122) = 2.67,
p<.001). A non-significant interaction of gender for fauna provides additional evidence that
gender only moderates the relationship of imagined touch on emotional attachment for flora.
Table 5: Means and Standard Deviations for Study 3
No Imagined Touch Imagined Touch
Haptic Imagery

3.1 (1.7)

5.0 (1.4)

Emotional Attachment

4.0 (1.3)

4.7 (1.4)

To retest H3 in a more managerially relevant scenario, I ran three logistic regressions on
each of the three Facebook actions against the two imagined touch conditions: imagined touch,
no imagined touch. I varied the dependent variable in each regression to match the three
Facebook actions.
Table 6: Facebook Actions for Study 3
No Imagined
Imagined
Touch
Touch
Like

41 (22)

44 (17)

Comment

2 (61)

7 (54)

Share

8 (55)

22 (39)

*Action Taken (No Action Taken)

Results reveal a significant effect of imagined touch on Facebook sharing,
(Mimagined_touch=36%, Mno_imagined_touch=13%, Waldχ2(1)= 9.50, p<.01), a marginal effect on
Facebook commenting (Mimagined_touch=11%, Mno_imagined_touch=3%, Waldχ2(1)= 3.34, p=.068), and
as expected for a low effort task, no effect on Facebook liking (Mimagined_touch=72%,
Mno_imagined_touch=65% , Waldχ2(1)= 0.72, p=.40).
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Figure 16: Effect of Imagined Touch on Facebook Sharing
To evaluate mediation and retest H4A, I used bootstrap mediation analyses (PROCESS
Model 4, Hayes 2017) and found an indirect imagined touch effect through emotional attachment
to Facebook sharing (β = .36, SE = .19, 95% CI = [.0744, .8257]), suggesting that imagined
touch, compared to no imagined touch, promotes greater Facebook sharing through increased
emotional attachment. A significant direct effect (p=.025) suggests partial mediation. However,
emotional attachment does not mediate the relationship between imagined touch and Facebook
commenting (β = .11, SE = .25, 95% CI = [-.3324, .6873]) or Facebook liking (β = -.12, SE =
.11, 95% CI = [-.3776, .0722]).

Figure 17: Mediation Analysis for Study 3
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These results support the idea that imagined touch can significantly impact environmental
protection efforts through online social sharing. For example, Toker-Yildiz et al. (2017) show
that online social interactions, such as liking a post about a product, are just as effective as
monetary discounts (e.g., a 10% discount) in driving repeat purchases. The more Facebook likes
a page acquires through sharing posts, the more consumers interact with that organization offline
(Mochon et al. 2017). Increasing the share rate of environmental protection posts on Facebook
would improve environmental nonprofit and government organizations’ reach and impact.
To investigate affective reaction using a non-survey measure, I utilized facial expression
analysis using affectiva AFFDEX (Danner and Duerrschmid 2018; Pearson 2019). Affectiva
AFFDEX classifies facial expressions into over eighteen groups. These facial expressions are
then mapped to seven emotions (Anger, Sadness, Disgust, Fear, Joy, Surprise, Contempt) and
given a value from 0-100. These values represent the probability that the particular emotion was
expressed (0-it was not expressed, 100-it was expressed) while watching the manatee video
(Ekman and Friesen 1984). These emotion channels supplement my findings that imagined touch
increases emotional attachment to fauna and help me determine the unconscious affective
response that participants feel when imagining touching a manatee. These emotional profiles
mapped by Ekman and Friesen (1984) have been used in marketing to estimate the unconscious
affective response to smiley-face emojis used in digital service messages (Smith and Rose 2020).
The primary emotion of interest is joy. I do not expect differences in the other six
emotions. With approximately 455 samples per participant, Affectiva AFFDEX aggregates all
participant facial expressions in each condition over time. Results indicate that joy is greater
under the imagined touch condition (Mimagined_touch=7.81, Mno_imagined_touch=4.06, p<0.001.
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Figure 18: Effect of Imagined Touch on the Facial Expression Joy
Of particular interest is evaluating facial expressions mapped across the nineteen-second video
(see Figure 19: iMotions Data Visualization). This data visualization indicates the immediate
impact of haptic imagery and its influence on joy across the entire video. Indirect evidence of
AFFDEX’s efficacy can be seen in the emotion of sadness, which shows up after the participant
views scarred images of the manatee tail.

Figure 19: iMotions Data Visualization
To provide more managerially relevant evidence for H3, I used the Doubleb function in
Stata (Lopez-Feldman 2010) to estimate participants’ willingness to support a fine (see Appendix
G: Contingent Valuation Model for details on this estimation). Results indicate a significant
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influence of imagined touch on participant’s willingness to support a fine (see Table 7: Impact of
Imagined Touch on Willingness to Support a Fine).
Table 7: Impact of Imagined Touch on Willingness to
Support a Fine
Model 1
-139.01
3.83
0.0504
Coefficient
SE
981.34
157.74
445.92*
227.88

Log-likelihood Value
Wald chi2
Prob>chi2
Variables
Constant
Imagined Touch
*p<.05

The intercept of 981 indicates the fine, in US dollars, that participants in the base
condition (i.e., no imagined touch) would impose on violators. The coefficient of 446 for
imagined touch indicates that participants, on average, would support an additional fine of 446
dollars in the imagined touch condition (see Table 8: Willingness to Support a Fine Results and
95% CI Table). Thus, participants in the no imagined touch condition would support a fine of
$981 on violators of the wildlife policy, while participants in the imagined touch condition
would support a fine of $1,427, a $446 increase over the no imagined touch condition. Overall,
these results indicate that asking participants to imagine touching a fauna has a direct positive
impact on their willingness to support fines to protect that fauna.
Table 8: Willingness to Support a Fine Results and 95% CI Table
Lower
Upper
Group
Median
Bound
bound
Base Value
$981
$672
$1,291
Imagined Touch Value
$446
-$1
$893
Total with Imagined
Touch
$1,427
$671
$2,184
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In Studies 1 and 3, I measured the proposed mediator to provide evidence of emotional
attachment as the mechanism underlying the effect of imagined touch on environmental
protection efforts. While measuring emotional attachment can provide statistical evidence that
emotional attachment mediates the relationship between imagined touch and environmental
protection efforts, it fails to provide causal evidence of mediation. In Study 4, I use a concurrent
double randomization design (Pirlott and MacKinnon 2016) to manipulate both the independent
variable and the mediator to provide casual evidence of emotional attachment as a mediator.

Study 4: Manipulating Emotional Attachment
Purpose, Design, and Participants. The purpose of Study 4 is to provide additional
process evidence for emotional attachment as the mechanism underlying the effect of imagined
touch on environmental protection efforts such as Facebook engagement. Study 4 is a 3
(imagined touch: imagined touch, no imagined touch, control) x 3 (emotional attachment: high,
low, control) between-subjects experiment. I collected data for Study 4 online using Mturk. Two
hundred and ninety-seven participants (50% female) completed the study.
Procedure. Study 4 was identical to Study 1 with the exception of the emotional
attachment manipulation. To manipulate emotional attachment to the Bison, I added a single line
to the beginning of the Bison description. In the high emotional attachment condition, I told
participants that “American Bison are friendly and accepting of other American Bison. They are
described as having a ‘warm and pleasurable personality.’” In the low emotional attachment
condition, I told participants that “American Bison are aggressive and hostile to other American
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Bison. They are described as having a ‘wild and ungovernable personality.’” In the control
emotional attachment condition, the participants read the description of the Bison used in Study
1 without any added information. Next, participants answered an attention check to ensure that
they read the description about the Bison. In each condition, the attention check was a true or
false statement about the Bison. In the high emotional attachment condition, the participants
were asked, “True or False: American Bison are friendly and accepting of other American
Bison.” In the low emotional attachment condition, participants were asked, “True or False:
American Bison are aggressive and hostile to other American Bison.” In the control emotional
attachment condition, participants answered the same attention check as in Study 1, “True or
False: The American Bison nearly became extinct by a combination of commercial hunting and
slaughter in the 19th century.”
Results and Discussion. Eighty-one participants (27%) failed at least one of the two
attention checks and were removed from the data analysis. Of the 297 participants who took the
study, 216 participants remain. Since participants completed the emotional attachment task
before the imagined touch task, I examined the data for a potential interaction on haptic imagery.
As expected, however, a two way ANOVA with emotional attachment and imagined touch as the
independent variables and haptic imagery as the dependent variable revealed only a main effect
of imagined touch on haptic imagery (FImaginedTouch (2, 207) = 21.4, p <.001; FEmotionalAttachment (2,
207) = 0.88, p = .42; FImaginedTouch x EmotionalAttachment (4, 207) = 0.12, p = .97).
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Figure 20: Effect of Imagined Touch Condition on Haptic Imagery
A two way ANOVA with emotional attachment and imagined touch manipulated
conditions as the independent variables and the emotional attachment measure as the dependent
variable reveals a significant main effect of imagined touch, a nonsignificant main effect of
emotional attachment, and a nonsignificant interaction (FImaginedTouch (2, 207) = 3.13, p<.05;
FEmotionalAttachment (2, 207) = 1.06, p = 0.35; FImaginedTouch x EmotionalAttachment (4, 207) = 0.42, p =
0.80). These results suggest that my manipulation of emotional attachment was not successful.
However, the direction of the results are as expected, see Table 9: Means and Standard
Deviations for Study 4.

Figure 21: Effect of Emotional Attachment Condition on Emotional Attachment
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A two way ANOVA with emotional attachment and imagined touch as the independent
variables and Facebook engagement as the dependent variable reveals a marginally significant
main effect of imagined touch and a nonsignificant main effect of Emotional Attachment and a
nonsignificant interaction (FImaginedTouch (2, 207) = 2.83, p = 0.06; FEmotionalAttachment (2, 207) = 0.23,
p = 0.80; FImaginedTouch x EmotionalAttachment (4, 207) = 0.37, p = 0.83.
While there is no significant two way interaction, planned comparisons between the
imagined touch and control “imagined touch” conditions within each separate “emotional
attachment” condition show that in the low emotional attachment condition, the effect of
imagined touch on Facebook engagement is not significant (Mimagined_touch=4.60, Mcontrol=4.17,
p=0.49) but in the control emotional attachment condition, the effect of touch is significant
(Mimagined_touch=5.20, Mcontrol=4.04, p<.05). However, the effect of imagined touch in the high
emotional attachment condition is not significant (Mimagined_touch=5.06, Mcontrol=4.48, p=0.26).
Table 9: Means and Standard Deviations for Study 4
Low Emotional Attachment
Control
Haptic
Imagery

No
Imagined
Imagined
Touch
Touch

High Emotional Attachment
Control

No
Imagined
Imagined
Touch
Touch

3.9 (2.2) 3.7 (2.3) 5.4 (1.2) 4.1 (1.8) 4.2 (1.9) 5.7 (0.9)

Emotional
4.3 (2.1) 3.6 (2.1)
Attachment
Facebook
4.2 (2)
Engagement

4.3 (2.3)

4.5 (2.1) 4.6 (1.9)

Control
Control

No
Imagined
Imagined
Touch
Touch

4.1 (2) 4.2 (1.8) 5.9 (0.7)

4.2 (2) 4.3 (1.9) 5.1 (1.6) 4.3 (1.8) 3.9 (1.8) 4.9 (1.8)
4.5 (2) 4.4 (2.1) 5.1 (1.6)

4 (2)

4.3 (2) 5.2 (1.6)

The results of Study 4 suggest that when I manipulate the bison to be aggressive or
friendly (low or high emotional attachment), I see a directional but non-significant effect on
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emotional attachment. However, when I evaluate the effect of imagined touch in the manipulated
conditions, I find that the effect of imagined touch (vs. a control condition) is significant in the
control emotional attachment condition but is not significant in either of the manipulated
emotional attachment (low or high) conditions. This suggests that the effect of imagined touch
(vs. a control condition) is suppressed when I manipulate an individual’s emotional attachment
toward the Bison. Taken together with the results from measured mediation in the previous
studies, Study 4 provides additional process evidence for emotional attachment as the
mechanism underlying the effect of imagined touch on environmental protection efforts such as
Facebook engagement. However, the results also suggest that emotional attachment may not
fully mediate the relationship between imagined touch and environmental protection efforts.

Figure 22: Attenuation of Facebook Engagement by Low Emotional Attachment
Using images and videos of flora/fauna in Studies 1-4, I capture the effect of imagined
touch and show its moderators and limitations for both online participants and students.
However, in each experience, I ask participants to imagine touching a flora/fauna based on an
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image or video they are looking at/watching on a flat-screen monitor. It could be the case that
when consumers see the flora/fauna in real life, imagined touch does not have a similar effect as
it does when imagining touching while watching the flora/fauna on a flat-screen monitor. In
Study 5, I experimentally investigate if imagined touch would similarly increase emotional
attachment in a near-real-life scenario. Hence, I use virtual reality technology to simulate a reallife experience and examine whether imagined touch increases emotional attachment in a nearreal-life experience.

Study 5: Imagined Touch in a Simulated Experience
Purpose, Design, and Participants. The purpose of Study 5 is to explore the effect of
imagined touch on emotional attachment to fauna (e.g., manatee) in a near-real-life experience
utilizing an immersive virtual experience. An immersive virtual experience can replicate real-life
experiences (Cummings and Bailenson 2016) and generate emotional experiences for
participants (Serrano et al. 2013). Study 5 took place in an immersive virtual environment to
simulate the scenario at the Crystal River National Wildlife Refuge.
Study 5 was conducted in a lab at a large southeastern university over three consecutive
days. Ninety-one student participants visited the lab (51% female) independently in thirty-minute
sessions. Study 5 is a single factor between-subject experiment with one manipulated condition
(imagined touch: imagined touch, no imagined touch). In study 5, I tried to control for any preexisting orientation of participants by measuring emotional attachment as the difference between
emotional attachment pre and post measures of emotional attachment.
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Procedure. Upon entering the lab, participants were asked to take a seat in front of a
computer. To control for participants’ initial emotional attachment toward the manatee, I had
participants answer a pre-questionnaire that measured their extant emotional attachment towards
the manatee (the same emotional attachment scale used in Study 2). Participants were then
moved to a space in the middle of the room to experience a seated audio-guided virtual reality
simulation (see Figure 23: Virtual Reality Simulation Map). In this simulation, the participants
are wearing virtual reality goggles (i.e., head-mounted display) and an audio headset.

Figure 23: Virtual Reality Simulation Map
Furthermore, they are not using controllers, and their hands are empty. In previous
immersive virtual environment studies, studies utilizing touch in immersive virtual environments
have not been consistent vis-à-vis the stimuli used. For example, Bailenson et al. (2007) utilize a
specialized horizontal joystick (an Immersion Impulse Engine 2000 force feedback joystick).
Ahn, Le, and Bailenson (2013) and Ahn, Bailenson, and Park (2014) utilize a force-feedback
haptic joystick device that allows individuals to move a hand within a virtual environment (a
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Sensable Phantom Omni haptic device). Ahn et al. (2016) generate haptic feedback via floor
vibrations, and Serrano, Baños, and Botella (2016) use a Wiimote remote control for interaction
and include artificial grass beneath the participants. While the lack of consistent stimuli affords
the generalizability of haptic touch as a piece of an immersive virtual environment, it hinders the
understanding of the process by which haptic imagery operates. By investigating imagined touch
without any physical sensation or controller, I can better understand the direct impact of
imagined touch in this immersive virtual experience.
This simulation involves an underwater environment where a manatee is seen in the
distance in a natural habitat of seagrass. The audio guide starts the experience by saying,
“Welcome to an underwater experience. If you are lucky, the manatee may come close.” This
manatee swims toward the participants and after a few seconds, the audio guide directs the
participant’s attention towards the manatee as it approaches, “Look to your left, the manatee is
coming towards you.” Just before the manatee reaches the participant, the audio guide says one
of two phrases “As the manatee approaches, please feel free to reach out and touch him”
(imagined touch condition) or “As the manatee approaches, please do not attempt to touch him”
(no imagined touch condition). The manatee in the virtual reality environment then slows down
just in front of the participant and allows them ample opportunity to either view and not gesture
to touch the manatee or gesture to touch the manatee. After a delay, the manatee swims off and
the audio guide says, “This experience is over; please carefully take off your headphones and
virtual reality goggles.” The participant then takes off the headset and is directed towards the
computer to complete a survey, which measures emotional attachment towards the manatee and
contains a manipulation check.
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For the post emotional attachment questionnaire, participants took the same emotional
attachment survey used in Study 2. To control for participants’ initial emotional attachment to a
manatee, I calculated emotional attachment as the average of the difference between the post and
premeasure for each of the six statements. Thus, a change in emotional attachment of 1.0 would
indicate that a participant changed their emotional attachment by an average of one point (on the
seven-point Likert scale) across all six statements.
Results and Discussion. Sixteen participants (18%) in the imagined touch condition failed
to complete the manipulation check “Did you Touch the Manatee?” and were removed from the
data analysis. All participants in the no imagined touch condition indicated they did not touch the
manatee. Of the 91 participants in the study, 75 remain. I ran a one-way ANOVA on the
imagined touch condition, revealing a marginally significant effect of imagined touch on
emotional attachment for the manatee (Mimagined_touch=0.81, Mno_imagined_touch= 0.49, p=0.08).

Figure 24: Effect of Imagined Touch in a Virtual Reality Simulation
By measuring emotional attachment both before and after the experience, I captured that
participants were more likely to change positively than stay the same or change negatively in
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both conditions. The change in emotional attachment data is skewed positive and does not follow
a normal distribution. A nonparametric Wilcoxon test, to account for this skewed distribution,
indicates a significant effect (p<.05) of imagined touch on emotional attachment.
Table 10: Means and Standard Deviations for Study 5
No Imagined Touch Imagined Touch
Emotional Attachment

0.49 (0.82)

0.81 (0.70)

In Studies 1-5, I provide evidence of the effect of imagined touch on emotional
attachment and Facebook engagement by asking consumer to imagine touching flora or fauna
while looking at the flora or fauna in a video, image, or virtual reality scenario. While these
studies provide evidence of the effectiveness of imagined touch, they also lack managerial
relevance in that they do not manipulate touch in settings typically used by managers, such as in
an online social environment (e.g., Facebook). In Study 6, I provide additional managerially
relevant evidence of the effect of imagined touch by exploring the effect of imagined touch used
in a Facebook news feed Ad. I further add to the managerial relevance by testing the effect of
imagined touch on real environmental protection efforts, such as signing up for a conservation
mailing list. Finally, I use a third type of fauna, a Gibbon, to provide additional external validity
of the effect of imagined touch.

Study 6: Facebook News Feed Ad
Purpose, Design and Participants. The purpose of Study 6 is to explore the effect of
imagined touch on real environmental protection efforts. Study 6 is a single factor (imagined
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touch: imagined touch, control) between-subjects experiment. I collected data for Study 6 online
using Mturk. Two hundred and one participants (37% female) completed the study.
Procedure. In Study 6, I created two Facebook news feed Ads to test the effect of
imagined touch on signing a petition to help a pair of Gibbons on Change.org and/or joining the
mailing list of the Gibbon Conservation Center, an organization with a mission to “To promote
the conservation, study and care of gibbons through public education and habitat preservation,”
(The Gibbon Conservation Center 2021). After giving consent, participants were told, “In this
study, you will see a Facebook post about the Gibbons. Please click on the link to learn more
about Gibbons.” The link titled “Learn more about Gibbons” directs the participants to the
Gibbon Conservation Center’s “Gibbon Basics” page where the participants can learn a variety
of information about Gibbons such as: where gibbons are from, where gibbons travel, how
gibbons communicate, etc. After having the opportunity to learn more about Gibbons, the
participants were told “Imagine you are scrolling down your Facebook news feed and come
across this post, please take your time to read the text on the post,” and shown one of two
Facebook news feed Ads. To manipulate imagined touch, I changed the text on each Facebook
news feed Ad. For the imagined touch Ad, the text reads, “Take a moment to imagine touching
the soft, warm fur of this Gibbon. Just remember, if you see a Gibbon in the wild, keep your
distance to help protect them!” For the control Ad, the text reads, “If you see a Gibbon in the
wild, keep your distance to help protect them!” See Figure 25: Facebook News Feed Ad.
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Figure 25: Facebook News Feed Ad
After the manipulation task participants were told, “Today you have 2 REAL
opportunities to help protect the Gibbons. Note: These opportunities are 100% voluntary, and no
data is collected by us. We are not affiliated with or in contact with either of the real
opportunities.” On the next page, I presented the two opportunities to engage in environmental
protection efforts, see Figure 26: Environmental Protection Opportunities. On the same page as
the environmental protection opportunities, I ask participants to indicate (yes, no) if they
completed each of the activities, “Did you sign the petition to help protect the wild Gibbons?”
and “Did you join the mailing list?” After indicating if they completed the environmental
protection opportunities, we measured their emotional attachment and haptic imagery using the
same three item scales from Study 1. Finally, we asked the same demographic questions used in
the previous studies as well as two attention checks.
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Figure 26: Environmental Protection Opportunities
Results and Discussion. Ten participants (5%) failed at least one of the attention checks
and were removed from the data analysis. Of the 201 participants who took the study, 191
participants remain. In support of H1, a one-way ANOVA on haptic imagery against the
imagined touch condition (imagined touch, control) reveals a successful generation of haptic
imagery by imagined touch. Results indicate a significant difference between the imagined touch
and control condition (Mimagined_touch=5.12, Mcontrol=4.29, p<0.001).
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Figure 27: Effect of Imagined Touch on Haptic Imagery in Study 6
To retest H3, I ran two one-way ANOVAs on the Change.org opportunity and the Gibbon
Conservation Center opportunity against the two imagined touch conditions: imagined touch,
control. The results reveal a non-significant effect of touch on both the Change.org opportunity
(Mimagined_touch=0.55, Mcontrol=0.59, p=.71) and the Gibbon Conservation Center opportunity
(Mimagined_touch=0.60, Mcontrol=0.49, p=.17).
Table 11: Means and Standard Deviations for Study 6
No Imagined Touch

Imagined Touch

Haptic Imagery

4.3 (1.9)

5.1 (1.4)

Emotional Attachment

4.5 (1.7)

4.8 (1.8)

Change.Org Opportunity

0.55 (0.5)

0.59 (0.5)

Gibbon Conservation
Center Opportunity

0.49 (0.5)

0.60 (0.5)

To conduct an analysis by gender, we removed a single participant who indicated “other”
as their gender. An analysis by gender on the two opportunities with the remaining 190
participants reveals a significant interaction between gender and imagined touch for the Gibbon
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Conservation Center opportunity (p<.05) and a nonsignificant effect on the Change.org
opportunity (p=.19), indicating that gender moderates the effect of imagined touch on the Gibbon
Conservation Center opportunity. For females, a one-way analysis of the Gibbon Conservation
Center opportunity by imagined touch (imagined touch, control) reveals a significant difference
between imagined touch and the control condition (Mimagined_touch=0.63, Mcontrol=0.33, p<0.05).
For males, there is no significant difference between imagined touch and the control condition
(Mimagined_touch=0.58, Mcontrol=0.58, p=0.94). An analysis of remaining demographics shows that
none are significant except education, which shows that the more educated the participant, the
more they are likely to participate in both the Change.org opportunity (β= 0.12, p<.001) and the
Gibbon Conservation Center opportunity (β= 0.13, p<.001).

Figure 28: Gender and Imagined Touch Interaction Effect in Study 6
Overall, the results provide evidence that, for females, using imagined touch on a
Facebook news feed ad can be used to encourage greater environmental protection efforts such
as joining the mailing list for the Gibbon Conservation Center. While I did not find significant
59

results for the Change.org opportunity, it is not surprising given that the Change.org opportunity
requires less long term commitment than signing up for a mailing list. As such, the Change.org
task is a lower effort task which is more likely to be completed at a higher rate by participants in
both the imagined touch and control conditions.
In the environmental protection industry, managers may wish to encourage haptic
imagery without explicitly asking consumers to imagine touching because asking a consumer to
imagine touching an endangered flora/fauna may, in some cases, accidently encourage harmful
real touching. In Study 7, I provide an additional way to encourage haptic imagery without
explicitly asking consumers to imagine touching. Specifically, I draw on the color dimensions
color-saturation and color-value to enrich a consumer’s haptic imagery by enhancing both the
intensity of the image’s color (color-saturation) and the amount of light highlighting the image’s
haptic textures (color-value).

Study 7: Color – Value and Saturation
Purpose, Design, and Participants. Study 7 is a between-subject experiment with two
factors, each with two levels (color-value: high, low; color-saturation: high, low). This study was
conducted online using Mturk. Two hundred and eight participants (47% female) completed the
survey. The dependent variable, emotional attachment, is the same as in Study 2.
Procedure. Color-value and color-saturation were altered for each condition using
Lumetri colors in Adobe Premiere Pro. See Figure 29: Color-Saturation and Color-Value
Manipulation for an example of the color manipulation. Participants were randomly assigned to
one of four manipulated conditions. Participants were told, “On the next page you will watch a
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silent video of the Redwood Forest and be asked a few questions about the video.” In all
conditions, the participants were told, “Click the play button to watch the video (no sound).” I
removed sound from the video to eliminate any effect of sound on mood. Participants watched
the same nineteen-second video of the redwood trees as in Study 2. However, color-value and
color-saturation were varied appropriately in each condition.

Figure 29: Color-Saturation and Color-Value Manipulation
After watching the video, participants completed a haptic imagery survey, “To what
extent did you imagine touching the redwood tree (from 1=not at all, to 7=to a great extent)?”
Next, participants answered the same emotional attachment survey and demographic questions
used in Study 2. To remove Mturkers not paying attention, I embedded a single attention check
question within the emotional attachment survey, “I will select five for this question.” This
question matches the emotional attachment survey format, “I…” to better catch participants not
paying attention.
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Results and Discussion. Eight participants (4%) failed the single attention check and were
removed from the data analysis. Of the 208 participants in the study, 200 participants remain. An
analysis of demographics on emotional attachment shows that none are significant except
gender, such that females, on average, are more likely to express greater emotional attachment
after viewing a video of the redwood trees (Mmale=4.50, Mfemale=4.94, p=0.05). This gender effect
is consistent with the significant gender interaction effect found in Study 2 and Study 6 and
provides future evidence to support my hypothesis (H7) that gender moderates the relationship
between imagined touch and emotional attachment.
To test my hypotheses (H8A, H8B, H9A, H9B) that color-value and color-saturation increase
haptic imagery which mediates the effect of color-value and color-saturation, on emotional
attachment, I ran a structural equation model (SEM) analysis. See Figure 30: SEM Analysis of
Proposed Hypotheses for the model tested.

Figure 30: SEM Analysis of Proposed Hypotheses
In support of H8A, the results show that color value has a positive effect on haptic
imagery (p<.05). However, the results do not support H8B, my hypothesis that color-saturation
has a positive effect of haptic imagery H8B (p=.97). Moreover, in support of H9A but not H9B,
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haptic imagery emerged as a significant mediator of color-value but not color-saturation (χ2(5) =
90.797; comparative fit index [CFI] = 1.00, Tucker–Lewis index [TLI] = 1.05, root mean square
error of approximation [RMSEA] < .001, 90% CI [CI90] = [.000, .039]).
Table 12: Means and Standard Deviations for Study 7
Low Saturation,
High Value

Low Saturation,
Low Value

High Saturation,
High Value

High Saturation,
Low Value

Haptic Imagery

4.6 (2)

4 (2.1)

4.6 (2)

3.9 (2.2)

Emotional
Attachment

5.1 (1.3)

4.4 (1.7)

4.6 (1.8)

4.7 (1.6)

The results support H8A and H9A but reject H8B and H9B, suggesting that color-value, but
not color-saturation, increases emotional attachment through haptic imagery. The nonsignificant
effect of color-saturation on haptic imagery could be because the haptic texture of the image can
be seen in both the high and low color-saturation conditions, despite the change in the intensity
of color. These results suggest that the intensity of flora’s color may be unrelated to haptic
imagery formation.
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CHAPTER FOUR: GENERAL DISCUSSION
Overall, my research suggests that by encouraging consumers to imagine touching flora
and fauna, marketers and wildlife officials can physically protect flora and fauna while fostering
emotional attachment and commitment to environmental protection efforts. My studies show that
imagined touch has a positive effect on both affective response and emotional attachment for
living fauna. This effect extends to flora, though only for females. Meanwhile, color, especially
color-value of the visual stimuli, can be used to enhance haptic imagery and consequent
emotional attachment.
Several opportunities exist to utilize imagined touch to encourage consumers to become
more engaged with environmental causes. Social media managers could enhance social media
advertising by simply encouraging users to imagine touching. They could do this by explicitly
asking consumers to imagine touching or by using images and videos with greater color-value.
Wildlife managers at nature centers, aquariums, and zoos may further improve visitors' impact
by encouraging visitors to imagine touching the flora and fauna in the exhibits using signage or
implementing virtual reality simulations to simulate touch. An aquarium that supports my
research is using signage to encourage visitors to imagine touching while viewing fauna in their
exhibits. Finally, governmental wildlife organizations such as the U.S. Fish and Wildlife Service
could redefine their campaigns to encourage haptic imagery. For example, instead of using the
old slogan for manatees, “Look but don’t touch,” they could instead use “Imagine touching but
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don’t disturb.” It would appear that by redefining the extant campaign's positioning, wildlife
officials may see increased involvement in environmental protection efforts by individuals.
There are several limitations and avenues for future research in my paper. I did not
explicitly tell participants details about the flora they were touching. It is possible that the effects
for flora are driven by consumers thinking about the flora in a specific way, such as being soft or
hard, and that specific touch attribute is causing their increase in emotional attachment. While a
textual analysis of the written descriptions for the Redwood Trees indicates that a vast majority
of participants thought of the trees as “rough” or “hard” while only a few participants believed
the trees were “soft” or “damp,” I suggest that future research consider whether the type of touch
influences the degree of emotional attachment one feels toward both flora and fauna.
Future research should consider the effect of imagined touch with other fauna and
contexts. For example, does the influence of haptic imagery exist for other fauna such as a sea
turtle, stingray, or dog? Would haptic imagery have a similar effect on emotional attachment to
negatively perceived fauna such as a shark or snake, or would it have the opposite effect? For a
negatively perceived fauna, I would expect the experience to become negative and these negative
feelings would be enhanced by touch (Peck and Shu 2009).
In Study 6, I did not find significant effects for the Change.org opportunity. While this is
not surprising given the Change.org opportunity requires less commitment than signing up for a
mailing list, it may be the case that imagined touch also influences the attachment to the
organization encouraging it. For example, in Study 6, the Facebook news feed ad was for the
Gibbon Conservation Center while the Change.org opportunity was unrelated to the Facebook
news feed ad that manipulated imagined touch. It could be the case that when imagined touch is
used by an organization, the effects are stronger when the environmental protection efforts are
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related to the organization associated with the ad. Future research could consider the relationship
between imagined touch and the attitudes toward the organization encouraging it. If imagined
touch of a flora or fauna promoted by an organization increased not only environmental
protection efforts toward that specific flora/fauna but also increased interaction with organization
itself, managers could then utilize imagined touch beyond increasing the emotional attachment
and environmental protection efforts for a single flora or fauna.
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Appendix A: Full Conceptual Model

Figure 1A: Main Conceptual Model
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Appendix B: Hue Overlay Sample

Figure 2A: Hue Overlay Sample
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Appendix C: Emotional Attachment Scale
Six Item
1. I feel emotionally attached to (flora/fauna).
2. I feel a strong sense of identification with (flora/fauna).
3. I don’t care about (flora/fauna) at all.
4. I love (flora/fauna).
5. I feel connected to (flora/fauna).
6. I do not feel I have a bond with (flora/fauna).
3, 6, reverse coded.
Three Item
1. I feel emotionally attached to (flora/fauna).
2. I feel connected to (flora/fauna).
3. I feel I have a bond with (flora/fauna).
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Appendix D: Haptic Imagery Scale
1. To what extent did you imagine touching the (flora/fauna)? (from 1=not at all, to 7=to a
great extent)?
2. When you imagined touching the (flora/fauna), how clear was the mental image (from
1=no image at all; to 7=image as clear and vivid as real life)?
3. When you imagined touching the (flora/fauna), how vivid was the (flora/fauna) in your
mind? (from 1=Not vivid at all; pictureless concept, to 7=extremely vivid; photo-like)?
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Appendix E: Environmental Consciousness Scale
Environmental Consciousness (New Environmental Paradigm) Scale - 5pt (Dunlap and Van
Liere 1978)
1. We are approaching the limit of the number of people the earth can support.
2. The balance of nature is very delicate and easily upset.
3. Humans have the right to modify the natural environment to suit their needs.
4. Mankind was created to rule over the rest of nature.
5. When humans interfere with nature it often produces disastrous consequences.
6. Plants and animals exist primarily to be used by humans.
7. To maintain a healthy economy we will have to develop a “steady-state” economy where
industrial growth is controlled.
8. Humans must live in harmony with nature in order to survive.
9. The earth is like a spaceship with only limited room and resources.
10. Humans need not adapt to the natural environment because they can remake it to
suit their needs.
11. There are limits to growth beyond which our industrialized society cannot expand.
12. Mankind is severely abusing the environment.
3,4,6,10 reverse coded.
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Appendix F: Need for Touch Scale
Need for Touch Scale - 7pt (Peck and Childers 2003a)
1. When walking through stores, I can't help touching all kinds of products.
2. Touching products can be fun.
3. I place more trust in products that can be touched before purchase.
4. I feel more comfortable purchasing a product after physically examining it.
5. When browsing in stores, It is important for me to handle all kinds of products.
6. If I can't touch a product in the store, I am reluctant to purchase the product.
7. I like to touch products even if I have no intention of buying them.
8. I feel more confident making a purchase after touching a product
9. When browsing in stores, I like to touch lots of products.
10. The only way to make sure a product is worth buying is to actually touch it.
11. There are many products that I would only buy if I could handle them before purchase.
12. I find myself touching all kinds of products in stores.
Two distinct dimensions: Instrumental and Autotelic
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Appendix G: Contingent Valuation Model
Estimating willingness to support a fine: Study 2
WTS* is a latent variable for WTS which represents the fine that a participant is willing to
support. WTS is inferred by presenting participants with a sequence of two fines and asking them
whether they support each fine.
(1)

Initial bid and follow up amount are represented by the bid table. The level of the second bid
depends on the answer to the first bid. B1 represents the initial bid amount and is followed up by
either a higher BH or lower BL bid amount, where BL<B1<BH. When participants answer No to
the initial bid question, they view a follow up bid of BL, however, when participants answer Yes
to the initial bid, they receive a follow up bid of BH. For example, when participants answer NoNo, their willingness to pay lies between their second bid amount BL and negative infinity. D1-4
represents the probability of responding to each bid answer where D1=1 if WTP<BL (No-No),
D2=1 if BL<WTP<B1 (No-Yes), D3=1 if B1<WTP<BH (yes-no), D4=1 if BH<WTP (yes-yes).
(2)
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LnL is the log likelihood function representing the contributions of each respondent, i, in each of
the four groups, D1-4. The estimated coefficient then reflects the marginal impact to the WTS
function for each covariate, x, for the fine. F represents the standard normal cumulative
distribution function and σ, the standard deviation.
Double-bounded dichotomous choice contingent valuation survey for Study 2
Initial Question: “In order to protect the manatee, officials have suggested implementing a fine
for individuals who touch a manatee. Would you support a fine of $XXX to protect the
manatee?”
“Yes” or “No”
Follow up Question: “Would you support a fine of $ZZZ to protect the manatee?”
•

If Q1=Yes, increase the bid price.

•

If Q1=No, decrease the bid price.
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